INTRODUCTION
In fact, a very little data concerning thermophysical properties of cheese have been published in the literature. And extensive literature search revealed that there is no data were available for UF cheese but In Iran, white brined cheese is a major item in the diet and the consumption per capita per annum is about 5.4 kg and UF cheese Provide main part of it The knowledge of the thermophysical properties of cheese are necessary for the simulation of heat and mass transfer phenomena and the prediction of temperature profiles .Temperature profiles during the ripening stage is one of the most important operating parameters governing the final organoleptic and textural properties of cheese, because associated with water and NaCl concentration profiles, they govern mainly the fermentation activity during the manufacturing process (Pajonk et al, 2003) . Thermophysical properties of matter can be divided in two categorize: 1) Transport properties: thermal conductivity, kinematic viscosity and diffusion coefficient , 2) Thermodynamic properties, relating to equilibrium state of a system, such as density, and specific heat . Thermal conductivity is measured in 3 categorize techniques(steady state ,quasi-steady state , transient state) and each technique have different method (Rahman,1995) but the most popular techniques is transient because they are fast ,cheap ,and reliable. This techniques have two different method 1) line-source, like thermal probe and hot wire 2) pulse (or flash) theory (Urbicain and Lozano, 1997). thermal conductivity of some cheese with using modified hot wire method was reported by Tavman and Tavman (Tavman and Tavman, 1999) . Specific heat measurements can be done by the method of mixture, comparison.Method, adiabatic method and differential scanning calorimetry (DSC). The temperature of the sample in DSC cell increased at a constant heating rate and heat flow rate in to the sample of known mass is measured and specific heat of the sample is determined according the following equation ( Dairy product samples UF cheeses were supplied by PEGAH Dairy product inc., Isfahan, Iran before and after the brining treatment and kept refrigerated at 4°C until tested . The composition of cheeses tested is given in Table 1 , as percent by weight. Fat content of the samples was determined by Gerber's method and water content with the oven method. The Kjeldahl method was used for protein determination. For ash content, the sample was first dried in an oven at 105 °C before being transferred to a muffle furnace at 550°C, until a white or light gray ash resulted and then volhard method was used for determination of NaCl content(A.O.A.C , 1996). 
Thermal conductivity

Thermal conductivity measurement
Few data are available on the thermophysical properties of cheese in the ripening process.The main objective of this work was to investigate the effects of brining and temperature on the thermophysical properties, i.e., thermal conductivity, specific heat, density and water activity of UF cheese and finally we measure surface heat transfer coefficient .Then we develop models for thermophysical properties based on physical and multiple regression concept . Thermal conductivity of cheese samples was measured by the transient method using a thermal conductivity probe described by sweat (Sweat , 1986) . This is based on a linear heat source of infinite length and infinitesimal diameter. It essentially consisted of a thermocouple with a constantan heater wire running along its length, which is the heat source and a thermocouple (type K) as the temperature recorder. The entire assembly was then enclosed in a 21 gage stainless steel tubing 4.6 cm long and 1 mm outer diameter. Each wire being carefully insulated with an epoxy resin. The heater wire and thermocouple wires were insulated from each other and from the hypodermic tubing. Aversion of the thermal conductivity measurement system developed by McGinnis.(1987) was used to supply power, measure current and record temperatures and voltage (Figure 1) . The probe was inserted longitudinally into sample. In this experiment, the probe with cheese sample was packed in a polyethylene bag and assumed to have negligible contact resistance. The sample was equilibrated to the desired temperature by a Programmable Incubator. The accuracy of the current measurement in the heater circuit was +0.1 mA.The temperature-time and voltage-time data were continuously collected by a digital recorder (Delta-T Devices Ltd, Cambridge, England) which was bi-directionally interfaced with a PC so measurement could be programmed on a computer. The record of voltage was used to find the initial time of the heating. The slope of the linear portion of the plot of the temperature vs. ln (time) is equal to Q/ (4). Thus, thermal conductivity of the sample was calculated by using the following equation:
where Q is calculated by:
Before measuring the samples, the probe was calibrated with 0.5% agar gel and glycerin at selected temperatures between 5°C and 25°C. This calibration permitted to determine the heater wire resistance (R=185.2 m -1 ) which is used in the heater power calculation. Data for thermal conductivity measurement of cheeses was collected at 1 s intervals for over 20 s and to obtain satisfactory linearity of temperature vs ln(time) plot, the procedure was standardized by (1) choice of a power level to increase the temperature up to 10 °C (initial temperature basis), (2) using a duration of 10 s, and (3) accepting thermal conductivity values measured only when r 2 >0.98 (Hamdami et al, 2003) . The comparison thermal conductivity between salted and non-salted cheese, are given in Fig.2 The UF cheese thermal conductivity were determined at different temperatures between 1°C and10 °C which correspond usually to the temperature range encountered during the industrial ripening process. 
Thermal conductivity model
In this study we Developed model based on composition and structure of UF cheese in three stages for predicting thermal conductivity of cheese as a function of composition and temperature .In addition, several theoretical thermal conductivity models such as serie , parallel ,modified maxwell and Krischer's (Krischer's model parameters were estimated by fitting the model to experimental ones) were evaluated and their predictive ability was compared with experimental values. In the first step we considered ,Without protein, the cheese was represented as a two-phase material, which consisted of a fat dispersed in a continuous phase and component of this phase are water, ash, carbohydrate. The thermal conductivity of this continuous phase was modelled with the parallel model by using the intrinsic thermal conductivity values of each main component and their volume fractions estimated from their weight fraction and their density. Then based upon Modified Maxwell model (second step), two phases were considered: (1) continuous solid phase, (2) discontinuous fat phase. and eventually(third step) we modelled protein and continuous phase (waterash-carbohydrate-fat) with parallel model (parallel correction ) (Figure 3 
Specific heat
DSC (Mettler TA 4000 SYSTEM) has been used to measure specific heat of cheese. Nitrogen gas was continuously flushed through the cell to eliminate problems associated with water condensation. The instrument was calibrated for specific heat capacity (Cp) with sapphire as standard reference. The reference value for cp was obtained from the manufacturer. Samples (3-5 mg) was weighed and hermetically closed in aluminum pans. An identical empty aluminum pan, used as a reference, was exposed to the same temperature rate increase of 2°C/min for all the experimental runs with samples ) Hamdami et al, 2004) . The specific heat of a cheese at temperatures above its initial freezing point, can be obtained from the mass average of the specific heats of the cheese components.This model give a more generalized equation for specific heat which takes into account the composition of the solid (Urbicain and Lozano1997). 
RESULTS AND DISCUSSION
Composition of salted and non-salted UF cheese are listed in Table 1 this values obtain in three replicates . Their moisture content is usually higher and the fat content is lower than those of cheese made by traditional techniques due to the high water holding capacity of whey proteins retained in UF cheeses and for this reason thermal properties are greatly affected (Erdem, 2005).
Thermal conductivity
The thermal conductivity of cheeses with different NaCl content (salted & unsalted) increased with increasing temperature (Figure 2 ). The thermal conductivity values of salted cheese were slightly less than that of the thermal conductivity of unsalted cheese because the difference in osmotic pressure between brine and cheese causes some moisture to be expelled with its dissolved components, including whey proteins, lactic acid and minerals, in exchange for NaCl in the other words the unsalted cheese have higher moisture content and since higher thermal conductivity .
Thermal conductivity model
As described in a experimental method , the thermal conductivity was modelled model in 3 step .Figure5 shows the comparison between the experimental and predicted effective thermal conductivity values with different model but parallel correction models were able to predict very precisely the experimental data obtained with the probe method at different temperatures .
Figure 5 Experimental and predicted thermal conductivity values
Specific heat
As can be seen,in the Figure 4 . 
CONCLUSION
Physical models and empirical equations have been compared to experimental data to predict the thermal properties of industrial UF cheese with or without salt. the effective thermal conductivity of a UF cheese at selected temperatures and water contents was measured by a line-source heat probe . The principal results are the following: thermal conductivity increases with temperature, and water content . The models based on parallel correction have shown a quite good accuracy for correlating the effective thermal conductivity data as a function of temperature. 
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